Supplementary Discussion
Lateral spin orbit interaction in a quantum point contact:
Supplementary Figures S1(a) and S1(b) show the schematic pictures of the quantum point contact and the lateral confinement potential energy U along the y direction (the dashed line). The Hamiltonian of the lateral SOI is described by 23 ,
where β is the intrinsic SOI parameter, σ is the vector of Pauli-spin matrices, k is the wave vector, and U is the lateral confinement potential of the QPC, g is the electron g-factor, µ B is the Bohr magneton, and B LSOI is the effective magnetic field induced by the lateral SOI. The direction of induced effective magnetic field is perpendicular both to the electron momentum and the potential gradient directions. Recently, P. Debray et al. In our experiment, since we always applied the identical voltage to two side gates, we expect this asymmetric lateral confinement to be negligible. To be sure that the lateral SOI is not the origin in our case, we applied the asymmetric gate bias voltage dependence.
Since the modulation of a lateral electric field by the asymmetric side gates does not play a role in the appearance or disappearance of 0.5(2e 2 /h), the lateral SOI can be ruled out as the origin of 0.5(2e 2 /h) observed in the present work.
Supplementary Methods

Spatial modulation of Rashba SOI for the spin polarization in InGaAs QPC:
We consider a 2DEG in the x-y plane and the current flows in the x direction, while a fixed boundary condition and spatial modulation of the Rashba SOI due to the lateral confinement of the QPC are imposed in the y direction. To explore the electron transport under the spatial modulation of the Rashba SOI, we calculate the time evolution . Since we set a = 30 nm, total device size is 9 . 0 8 .
which is comparable for the present QPC. The origin is set to the centre of the system.
The initial wave packet with spin σ is assumed to be,
This wave packet is entered to the spatially-modulated Rashba SOI region in the QPC, where the QPC potential is defined by,
where 
Calculation of spin resolved conductance in the one-dimensional channel:
To describe the one dimensional potential landscape, we use a saddle point potential described by,
where V 0 is the bottom of the saddle-point potential, m* is an effective mass for electron, and ω x and ω y describe the curvatures of the inverted parabolic potential through which the electron tunnels as it traverses the QPC. In the direction transverse to electron motion, the subbands have energies with 
